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TEXAS ENGINEERING TECHNICAL NOTE

r~o. : 21O-18-TX4

HYDROLOGY

PREPARATION OF DATA FOR SUBMISSION TO THE TEXAS DEPARTMENT OF

HIGHWAYS AND PUBLIC TRANSPORTATION WHERE FLOODWATER RETARDING STRUCTURE

INUNDATES OR IMPOUNDS rJATER ON EMBANKMENTS OF THE STATE HIGHWAY SYSTEM

INTRODUCTIQN

Texas supplement TXSO6.43 to the National Watershed Manual gives Service

policy where floodwater retarding structures will inundate or impound

water on embankments of the State Highway system. This technical note

lists data to be prepared for submission to the Texas Department of

Highways and Public Transportation and gives procedures to be used in
manually developing volume runoff -frequency curves and elevation -

duration curves for the 48-hour duration storm. The resulting hydro-

graph can be read into a computer program for flood routing or the

computer program may be used to develop and route the 48-hour storm

hydrograph.

DATA AND PROCEDURES
--

1 Volume Kunoff -Frequency Curve

A. Tabulate 2- to lOO-year frequency 2-day precipitation from USWB

TP-49, Table 1.

B. Adjust precipitation for area. (Plate 1

c. Adjust runoff curve number for 48-hour duration. (Plate 2)

D. Compute runoff (ES 1001

E. Determine climatic index. (Plate 3)

F Determine channel loss factor, or minimum base flow
or 21.4)

(Table 21.3

G. Adjust runoff computed for channel loss or base flow. (Table

H Plot adjusted runoff (Figure 1

2. Elevation-Storage Curve for the site

3. Elevation-Duration Curve showing depth and duration for SO-year

frequency flood. This should be determined in the following manner:
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TABLE 1

RUNOFF COMPUTATIONS .FOR SITE 2

10 WE R EAS '1' PU RI< WA l'E RS HE D

~~

Runoff Curve Number 75

Gro~s ~2J~st;;ed
(inches) (inches)

2.29 2.20
3.55 3.41
4.71 4.52
5.89 5.65
7.10 6.80
8.33 8.00

Frequency

(yrs)

2~Day Precipitatio?
Point Areal

(inches) (inches)

4.8 4.7
6.3 6.2
7.6 7.5
8.9 8.8

10.2 10.1
11.5 11.4

2

5

10

25

50

100

Drainage area is 6.86 square miles.
Areal adjustment factor is 0.99 (Plate 1) .
24-hour duration curve number is 80- 2-day is 76 (Plate 2).
Climatic index is 0.90 (Plate 3).
Channel loss factor is 0.96 (Table 21.3).
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Table 2l.4.--Minimum base flow

Ci Base fiow Ci Base flow
-~ c$fu ~ csm -

1.50

1.52

1.54

1.56

1..58

0.234
.239
.244
.249
.2~

6.29
6.43
6.56
6.70
6.83

1.00
1.02
1.04
1.06
1.08

0 0
.01.1

.022

.0))

.045

.30

.60

.90
1.20

.056

.067

.078

.089

.loo

1..50
1.80

2.10

2.40

2.70

1.60*
1.65
1.70
1.75
1.80

1.10
1.12
1.14
1.16
1.18

.2.59

.270

.280

.290

.299

6.96
7.26
7.53
7.80
8.04

1.85
1.90
1.95
2.00
2.05

.308

.318

.326

.335

.343

1.20
1.22
1.24
1.26
1.28

.112

.123

.133

.144

.153

3.00
3.30
3.58
3.87
4.11

8.28
8.55
8.76
9.00
9.22

.163

.171

.180

.188

.195

4.38
4.60
4.84
5.06
5.24

9.
9.

10.
10.
11.

1.30
1.32
1.34
1.36
1.38

2.10*
2.20
2.30
2.40
2.50

.,51

.,67

.,82

.,96

.410

1.40
1.42
1.44
1.46
1.48

5.43
5.62
5.81
5.97
6.13

2.60
2.70
2.80
2.90
3.00**

.423

.436

.449

.461

.473

.202

.209

.216

.222

.2~8

11.
11.
12.
12.
12.

* Change in tabulation interval-

** For Ci greater than 3, use:

Base flow =

Base flow

9 (Ci -1)0.5 for base flow in csm

0.335 (Ci -1)0.5 for base flow inor =

inches per day.
.

.44

.87

.27

.65
,02

,37
,72
,07
,40
,72
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HYDROGRAPH COMPUTATION

SO-)'f; Flood ~

WATERSHED eR PRe~Ee~ Lower £as! Fork Lal:- STATE Texas

2STRUCTURE SITE eA 6YBAA~..

T 2,0 HR. RUNOFF CONOITION NO. ..llc

.STORM DISTRIB. CURVE B .HYDROGRAPH

RAINFALL: POINT iQ£IN.

OR. AREA 6.86 so. MI.

RUNOFF CURVE NO. 80/76

STORM DURATION -4-C£-HR.

~

AREAL 'N.

COMPUTEO T l:..L HR. To 1L£-1'R..

REVISED T /. 6'6p .

Q 6-80 Irt. "
USED -~COMPUTP:O 2g. 7(T ..l T ):

oT p

/3, 60CJCFS.Qqp

t(COLUMN) -(tiT p) REV. Tp 'q{COLUMN) .(qc/CI p) Qq po

136"001.66

LINE
NO.

LINE
NO.

t
HOURS

q
CFS

liNE
NO.

t

HOURS

q,

CFS

t

HOURS

q
CFS

190

50

-1Q.

o

43.20 -

45. 3f,

47:52

49. 6'8

(} 41--11-
22--2!2

-~

-L2Q

~~

1200

286"0

1990

1320

970

770

670

6'00

.530

-1§!!..

-1M

420

--.4:Q!?-

380

370

~2

43

44

45

46

CJ

2, j6

4,32

6;48

8.64

/0.80
,

12 ,96 i

1~ 5,!21

I'
i f7,28

1=zIm

i~~ 23.76 25.q2

28,08

30,24

32.40

2M6
36'. 72

I 38.B8

l~o4

~

2,!6

£9 =

[).T=.-27 47

~

49

~"

6.98=

f-;

56

J7

38

39

40-
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